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mmizw&mm^^-r^ t ^#m<k -r-5Bi*« 1 tciE 
ao{H!it'(!fl[afl?5t^#-f-5 r t %:<»mt-r^fs^m 1 tciis 

[if *tg 5 ] tfrfEDfliaif itii. ^Bnffi^ Rm a X (OWi 

1 wjiT-fe ^^t ^mwit^^m^^ 1 *^p>iii*« 5 * 

X<7)\ ^-TM^ 1 ^{c:iB®i7)^fi||;^3g«„ 

7 ] tfriS^#ft:glc*f bT^A*t^^a!li:S*^ 
1 f> 6 * -ewv-rn?):' 1 «frfB«o^® 
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[000 11 

[0002] 

^x^m^m^<D%n,9:^mmmc^< tox. 

[0OO31 r<o^. >t)em:^^«trASti-S?tS:« 
10004] ::^x^<o4«^co9t>, mw.t\.x-^^ 

I*. %?^^<oMmx%^^u.^^^mm\^^i^x\<^^. 
[0 0 0 5J z.<Do^. ^xisim<r>^mx%^m^^'± 
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wm\^n\.m^mi>^h%^x^^^i><ox'. 

t) , Mia 3 0 ot:i^il±(OJ^:lS5«Ji^^^?af^-c•Iyll^b«itr»?^ 

[0 0 0 6] 

m\zifi\^xmm.t\iKnmf}^h%^7^m^-^^^ ^ ^<D 
^mmt)mm.x'\-i^ mis.±.\z.mm^m^mi:m^\.xi)^ 

[ o 0 o 7 J mmmm\^Rmmstm t vx<Dmm 

i&T^-^^<DX\ mmmm(o^^&^mm (nd) sr^/ 

20 /iV^ 

[0 0 0 81 i|^^*#:««Srfflv^T, ^##:*ffijc 

[0 0 0 91 z<ox^iz. :^9y^mmi:m\^x^^mi^m 

(0 0 101 b75--5lr, —^mtJ^^^ihlbtl^X^m. 

<Dmmzm.m'^mx^':>xi&=' :^ h<r>^&mtimm.=s:m 

(0 0 1 11 ^^m\i. ±mv^^mm<DW^m^m^-r^ 
^i^vxi^Ai^-^m^jio\^Lit^^mtimmi^m^-r 

[0 0 1 21 

50 S4>ici±. mmmtimmm^mmti-i^:^f), tj^o, do 
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[0 0 13] m^^2(D^m\±. iS*«l<73MBJlrio^^ 
[0 0 14] i9*«3<D5g?g«, f«*«i<OJPg8gir*jv> 
10 0 15] W*«4 o^B^li, W*^ 1 w^|^^c:*Jl^ 
[0 0 16] Si*:®5(0%BJtt, ff*«l7!.-bti*«4 

[0 0 17] t**«6 0%P^(*. W*«l;i^5>if*)®5 

[0 0 18] m^m7<D^mii. nrnmin^hm^me 

[0 0 19] 

If^m] if*«l~l»*«4<73%Wtri*t«. JtAltiBS 
®'4't?»SL*ttfc«lciit^«i:Jl»c:AAtL, ^^^TJll'-e 

[0 0 2 0] SS*^5<0«|^(75j;plc, WIE 

[00 2 1 ] *fc, m^JM6(o^nmzn\-£, mmytwca 

?l?^S;-r5'^e<o®*f^i:(DM^rO. lU-tlz^^Zt\z 
i"?, A#t7feco«ca;i5*S::*ci-5rot>. ^^flrJitr J:53t 

[0 0 2 21 Sblr, §t*«7(^«e§jcj;ixtf, jtigtt 
SB A*+-t- 5 ^ Alt^y i S Wfflijo i^ffiy T'titSL $ 

[002 3] mm. ^^m\zgki>Rmt^^^i&mt)m 

W:(omi^^^-f-h<DX'hi>^ iRJEltcdoi/^-C, 1 o 

ffi«:gS^> io2j4>t»as, 1 0 3 i-mmn.m. lo 



4 i±ii£^«i:®. 1 o 5 \-tmmnm. i o e ammmm. 
1 0 7»is«. 1 0 8 f±ms^mmxh^. 
[0024] (mm^mm) mm^kmm i o u*, jte 

10 <IW*&9 0%«±, SjgJwliqzi^g 5%KA±T-foSr 

[002 5] iyt. mm^mm i o i mmmz±u 
[00 2 6] mm^mm loi <oMt^t^^unt vx 

FRP, foSVMiPVF (d^y tf=iyl^7ny 

hiv. "^tmutvxvx, i^v =i—i^mm. pvb (jki; 

20 tr^/uy5^7— /U) , EVA (j^^U>'lf:=./UT-feT— 
[0 0 2 7] ^ffi^fcSISl O Itt, ii^, 

[0 0 2 8] *^Mro3te«:^^B{rtt, jtfta, 

>'1Mflg. PVB (/Ky If^/uy^v— /P) , EVA (Jt 

f^u-^tr^/PT-feT^— h) mx^xmrn-r 

30 5 *»^SiJJ^^A» Lr^:fli-r 5 - t <OX^ ^Wf^Ji^M^X 
[00 2 9] ^iKb^c^ffi^liiSIS#!|s^^^^j«fti-§ 

[00 3 0] (5tMa®) *%iqic:*JV>T. Jfelcsa,® 1 
40 «IM1 O Itt'tC^lt^tl-S^ifeSLSl 0 211, l^T't 

[003 1] ttllEDfla<?3:^# $ 14, m^^m^^ Rm a 
xT?*?* U< 140. 1 /im;6»P> 1 0 Oitm. J:l3*f*L 
<i40. 2 mTi^b 5 0 /im, ftigtrilO. 5/im75»fe 
1 0 /i rnzJ^S* bV-'. 

[00 3 2] 3t»a^ 1 0 2 14, mmi^mm i o 

50 <ov^-r^^(Dfi:B^::JgfiS:$i^T'bSv^ fcfcL, igl^f 



1 0 3(D&mi ^mJt^rt(;i{i?i^^L/^V^r<b;^^M^L 
(0 0 3 31 TttfcaSl 0 2<0*tJ|sf{i, ^(3^® 

V^Tfi. 0 0 nm;6^e> 1 0 0 0 nmCD^COMi^^ 

t^. ff*L<f:i5p^8 0%i^±, <t 9»*b<(i:5p*&9 lo 

[0034] ^ES^^S 1 O 1 i: LT»ig/^«-Jlsf 

m(r>m9fm^W^^W\^. i!6S4 O Onm^^h 10 0 0 

&mmX2. 5$:Mx.5t>0{13feoS^:SLtiliSv^ 
7)^ 2Sg4 0 0 nm/>^h 1 O O O nm<0^(D^Mi&^^*^M 20 

[0 0 3 5] ^^am 1 0 2 olt^sni^s^j^gi 

® 1 0 1 (7:)*t5|sf<!:(7:)^«<4(c«n. <t^«iirS*T-foo 
T. ^ffit^S^l 0 lcO#5|sfi:llftfl^3S«^OiffV>t<^;55 

[003 6] ^fc. 7fet5:SL^ 102 <DUn<oMri^mt b 

Tli. ZnS, TiOi, TatOs, CeO^, Zr 
Oi , S O3 , Ndt O3 , I Hi O3 , S i C, 
S i 3 N4 . S i O, L at O3 . S n Oi , Z nO» 
CdO. Cdi SnO, , T h , MgO, Pb 30 
Ft . AU O3 , NdFs , L a F3 , MgFi , L 
i F, Nas A I Fft , NaF, C a Ft 

[0 0 3 7] ^bfr. me>05fet5:SL^(^W^c7)43r- 

t»s Sffi^s^ 1 o 1 <b LT^^ig^cfflv^bi^^s^Ja^o^^ 

nO. ZnS. TiOt . Ini O3 , SnOt .Mg 

Ft . caFt f>-m^ttfm\-m\^^hn^. 

^<^*t^|sf<h. ^ffii^aS^ bTv-y — >-<tJ!g, PVB 
(T^y trriyu:/^^— yW) . EVA (^^U>-fcf::^/UT 40 

[0 0 3 8] ^fc. *m^l O 2 0ff^^:^rj£^ bT 

:y:/ffi^;65^ffig^;l,^v^(btb5o :itt ?>o?f^^::^ffi(^^p-tr 
t>. ^ffiffi:^® 1 0 1 <!: LT. i^V=^ — :ymR^. PVB 
(TKy t:'::^/uy^^— yu) , EVA (^5^ e'^yUT 
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RF-^^^^ hD>^^<-/>$r^ MOCVD, KJE&tt-<:d-> 
^^v^. -r:tvt'— a;?:/^-/^ y fe^ 

So 

[0 0 3 9] ^tc. M^^<ommmz:is\f^^miLm(o» 

e>2 5 0t:;^?MSL<. 'te^-rs^JTLoJitSli. »4b 
<{iO. 1 s c cm;5^?>l s lm;55^^L<^ |g^rf3(o 

l^lO-''Torr;0^?>10-*Tor r b < . 

ix^ffi{c:;JoV^TIi. *?^b<iilmTo r r;^>^?>lTo 

[0040] ytwcum 1 0 2 (om&m^^^mn 
iwii. ^ffi^s^i o i(om^^±i^<Djjm\zx^xm 

&itVtz^^. O 2Sr?^^i-SJ;5(^bTt>A 

tLmi:M^l.XhJ^\^\ 
[004 1] HaiEIMJf£bffi3t^3tifi:a^ 1 O 2 0>fe 

[0042] ^ti. mmw:mm i o i (D^\z^wcu.m i 
o 2 i:mm'^:nmt brj^. i o i 

0 2 ^m^-r^m^ia^. 3feSca« i o 2 ^ytx^miz 
x^xmm^^^thxt^i.. mmi^mmumi^ytx^ 

m^^^vx^m-r^zthx^^, z(Dmm:fj\^^m'^m 
^i-r^^ti^i^^x. m^mm^k^wc^mi o 2(Dytx 

[004 3] mmmm) :^mm\::m^x. mmmm 1 
o 3ii^srSig-rs. ytAHm(Dmmx^^t^\z^ ^ 
<Dmm^mm^t't^zt\:zxoxRktP5±mt v.x(d^^ 

WSr^ia^ii:^ C h t^X^ So m^mM 10 3 li^^ft: 

5 O nmtC*5(tS@ia^75^ 8 0%eJL±. j:!9ilT^b< 
II. 8 5%J^±T-fc^- <i:;$5S$bV\ 
[0 0 4 4] *yc. ffi^^li#f$b< 5X10-'Q 



cmJeJlT. J:«9i?*L<li. 1 X 1 0"' Q cmJeJlTT'*) 
^Zt7^^m^\.\^\ ^(DUntLXn^ I m O3 . S 
nOt . I TO (Ini O3 + S n d ) . ZnO, C 
do. Cdi Sn04 . T i O^ . Ta^ O5 . Bit 
O3 . M0O3 . Na. WO3 ^co^fl;ti®?^t:^fc5l^ 

[0 0 4 51 ««*Sr^^k$i^:^x;m (K-^^>^h) t 
LTf*. 0 3;65Z nO-efo-S^^lw 

A 1 , I n, B, G a . Si, F^;0^, ^fc. In 
1 03(^)^^(;iti, Sn, F, Te, Ti, Sb, Pb 
^75^ SfcSnOt CQ^^tCfi. P. Sb, P, As, 
In. Tl. Te, W. CI, Br. I jgtrfflVN 

[0 0 4 6] syc. aggssi o 3<Dwm^mt lt 

fi. CVD. ;^:7"u— iS. x> 

[004 71 (^mi^^m) ^mm\^m\^^htt^^mi^m 

ntl^X^t. Si, C, Ge^cO I V^7E:m^ffiV^fct> 
fe^V^^iS i G e. S i C. S i Sn^<?:> I ViK'g' 
1&Sr>SV^fct><0. fc^V^fiGaAs, InSb, Ga 
P. GaSb, InP, I nAs^COl I I -vmTtm 
^fflV^fct>(0. fo^V^fiZnSe, CdTe, ZnS, 
ZnTe, CdS, CdSe, C d T e ^(D I I - V I 

u I n S et I — 
I I I-VIt glTuS^^v^fctro, foav^tt^tLbSr 

10 0 4 81 *fc. «Ji<:Oil£^^fls«-!|S|-ro4'-e, ^^m<0 

i*. a-S i :H (Tk^-ftT ^/U^ r y = . a 

— S i : F, a— Si:H:F, a — SiGeiH, a 

— SiGe:F, a-SiGe:H:F, a -r S i C : 
H, a-SiC:F, a -S i C : H : Ft?W I Vl^^i 

i : #^^^KS i : F, ^-^feSS i : H : F#^^ 

(r>i[i-Wimm\±. O. Inmt^h2. O uranmX'h 

SS* ^ i # ^ b 5 ;!,^ ^ t- fc S . 
[004 9] ^^fl£«l4ffiSI^*ja)^it;5«*J^tg 
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tsm.mt-^<^%:W-mx\ ^{-imummm^^mw-Mis 
[00 5 0] ^ ;t . 1 o 4 (i, mm^um\^ <t 

10 100 5 II 0 4rojg/«*jfei:b-C 

li. oiSrT'^X-x'CVDiSfe. rf:/tX-vcvd 

TfeCVDfe, mCY-om. MOC VDffi/£ifco=&@ 
CVDffiJCioT, &SV^IiEB^«, MBE. ^> 

v^m. ^mm£if^m^-xm^$ti^. 
WT, ^^m<D^mmtimmizmzmm^£ i vmRv^ i 

[ 0 0 5 2 J imm (Xtt^^^s) 

ti^&mt)m^iiZio\>^x^ p i ng^-g-t;ifflv^.5 iMJltt 
100531 i MSi: LTIi. fil;5-pS. ^A^^nSro® 

[00541 I vmRxf I vm^^Mm^w^^^mn 

trii, ±aiLfcj;5l-, tK^I^-T- (H, D) 3?.tt^>ny 
10 0 5 51 i S!®{c^*$4x5*5!IJ!^^^ (H. D) X 

30 ^*^^ayi^J[^^ (X) tt. imm<r>^m-^^i:mm-t^ 

/Xi4y^ciyvj|^^^lii~4 O a t%;J5*ig/j:^>frfii: 

[00 5 61 pmm/ imm. nMs/iMsw 

<73^#1:0 1 . 1 — 2 {gWtelS^iSSif * 

[00 5 71 i mmnmmi. %mmt)m^<Dmm m 

M^w^<>K^r:;^ir:*c#<^te#i-;5>i>s, o. 0 5~ 

50 [00581 $ h\Z^^mz\'t. fiaj^ll, *5!iq(D)tje 
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(a-S i : H) <bLTti. ^^^^<i^Y^^y^ (E 
g) 1. 60eV~l. 85eV, 7K^/S^(0^^r 

S (Cr ) iy^^ 1 . 0 — 2 5. 0%. AM 1 . 5. 10 
OmW/cm^ <^«{fl;t^5fefi8*tTC05feS^a (ap) 
t^. 1. 0X1 0-»S/cmW±. ff^«^«(ad) 

1. O X 1 0*' S/c mJ[^T> =i>^^^>' h h 

p^y>>K^fe (CPM) l;i<i:5r— /<>y ^T^-Y/ucoM^ 

5 5meV«T. «^F;^l^>*R& (ESR) 

[0 0 5 9] -^fc. M^tf. ;*:^p^<7)^em;^ga{-» 

(a-SiGe:H) <b LTIi. K=¥^ 5/ >^ 

(Eg) 1. 3 5eV--l. 70 eV, 7k^m^<?5 

(Ch ) 1. 0 — 20. 0%. AMI. 5. 

lOOmW/cm' «^^ffit*:l«^fig#tT(7)*m«* (a 
p) 1. OX 1 0"" S/cmJ^Ji. ^mM^ (a 

d) 1. 0 X 1 0-^ S/cmJE^T. =i>^y^^:yh^ 
^h:^y^yh*m (CPM) X ^r-'^<^y ^ y^^ jU(Dm 

eOmeVWT. a;^;^fc">'*PA (ESR) trj: 20 

[0060] M;ttf . Sl±(DX 0 fm^^m-r^ I VSe 

[006 1] pmm^\±nmm 
Ti^-t^) (w^^B$tn (m c—tmTjk'r^) h^^mmt 

Mxtf a— S i : H, a— S i : HX. a— S i 40 
C : H. a— SiC:HX. a— SiGerH, a— S 
i G e C : H, a— SiOrH. a>-SiN:H, a — 
SiONrHX, a— SiOCNiHX, fi c—S i : 
H, /i c — S i C : H, /j, c — S i : HX. // c — S i 
C:HX, /ic — SiGe:H. c — S i O : H, ^ 
c — SiGeCiH. ^c — SiN:H, ^ c — S i O 
N : HX, fi c — S i OCN : HX, ^tCpMcOtf«;=F 

mmm (mmmmmi i it^ji^^ b, ai, Ga. i 
n, TO -^nmcom^Mm^i immmmmvmw^^ 

p. As, Sb, Bi) ^JgiSStZ^iDLfcWm^^ 50 
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tf?5n> #^teH^p*tiisf (p o 1 y—tm^-r^) ti.x 

ti. Mx.ltp o 1 y — S i : H, p o 1 y — S i : H 
X. p o 1 y — S i C : H, p o 1 y — S i C : HX, 
poly — SiGerH, poly — Si, poly — 
SiC. P o 1 y — S i G e, ^ir p^cOffim^^J^^i 

mmmmm 1 1 1 mw.^ b, a i , g a , i n. t 
I) ^nm(Dmm^m'mm mmmmmvm!^^ p. 
As, Sb. Bi) i:mmm\zmmvt:iptmr^mfhti 

[0 0 6 31 mz^ ytx^m(Dpmmxi±nmm\at. 

^^^^BW^mi^m^mLx\.^ho 
[00641 p mm^(Dmmmmm i i i mf^^<Dmu 

1-5 0 a t%r^mmmti.xm\fhti^o 

[0 0 6 5] ^ycpM^XfinMSl^-^*$n57k*i^ 
^ (H, D) X^y^tz^^yf^^^i^^ pMJiXtinMSt^ 

--^iD$ix^7K*J[g^Xti^^c3y>'J[^^(iO. 1 —4 0 
a t%;d5*iSfi<t UT^tf btt^o #twpMJlXlinM 

— 8a t %;65*ig»<h LT^if ^n^o HlClp^Jl/i 
M®. nMS/iS^<D#|^®f|iJ-e7K^jf^^3^{i^>u>y 

^i:^^^yvi^^c7:)^:t*^^^</^^rto^^ic7)l. i >^ 

J- pSJi/ i mm. nmmy i mm(D^^m&mx(7)7K 
<>xmwm&^<DiKj^mi±^m^&^mim<}^^'\t^ t 

[006 6] ^^m:t]m^<D p mmiLn n MJiom^^ 
;^w^b<. o. 1 evuT<Dh(D/f*^mmxk^, 

ti^ itffi^<bLT(^. 1 O 0 Q c meilT;55fflF^ L < , 1 
(Dmmm ^5 0 nin/^m^i.<. S^-l Onm;5Sgig 
[006 7] *«eq<30*em;^^B<^#^fls:® ^ bT. 

' [006 8] -^-<^ois>^^x-^cvDffi»i. i^m^ffi 
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[006 91 ^%m<D^&mt)m&m<o^mi^m^. 

C0SS?a*li:l O 0 — 4 5 or. F^JEEHO. 5~30m 
T o r r . -^-r ni^y^r? — (iO. O 1 1 W/ c 

. -^-Y^ czjg(Dj^iSifi:{±0. S--- 1 OGH z J55$f* 10 

[0 0 7 01 RF>^^X-^C VD^fe-eiSa-r^:^ 

mm^^(DmmM.mn. 100-3 5 or. f^ee 

(1. 0. I'-lOtorr. RF>'<!7 — fi, O. 0 1 — 
5. OW/cm' . mmmmi-t. O. l-SOA/se 

[00 7 1] ^^m(Dytmmtimm\mm^j^ i vi^^t/ 
[0 0 7 2] Mc^m^i^}) ^t^m'=^^^^'t^^:^it\^ 

n^i\:^mt LTfiS i H4 , S it He , S i F4 . 
S i FH3 , S i Ft Ht , S i Fj H. S i 3 Ha , 
S i D, , Si HD3 . S i Hi Dt , S i H3 D, S 
i FD3 , S i Ft Dt , S i D3 H, S i 3 D 

3 H3 , m^)-mfhi}.^o 30 

[0 0 7 3] M:W^m^^^\-'^:='^J>^W^^^^m'th^y^ 
^LMf^ib^^t bXJ^G eH4 , GeD4 , Ge 
F4 . GeFHj , GeFt Ht , G e F3 H, GeH 
D3 , GeHt Dt . GeHt D, Get He , GeD 

[0 0 7 4] ^wm^^mm^^^^^-t^:^:^itu%^ 

it^mt\.X\'tCll, , CD4 , C. Ht . . t (n(^ 
S») C. Ht . (nf^S^) . Ct Ht , Ce He . 

cot , comt^mfhn^^ 

[0 0 7 5] UTtiNt , NH3 , ND 40 

3 . NO, NOt , Nt 0;&5^tf ^tl5o 

[0 0 7 6] ^m^W;^X<?r UTfiOt . CO. C 
Ot , NO, NOt , Nt O, CH3 CHt OH, CH 

[0 0 7 7] ^^c. mm^um't^tLih\:ipmm:5L\tn 
mm\^m^x^t\.^mm.tv.x\^mmmmmi i immR 

[0 0 7 8] m I imw^=^mxm<D\i^,?tm%t\.xm 

AfflibTti. Bt He , B4 Hio, Bs Hg , B5 H 50 
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11, Be Hio. Be Hit, Be H, 4 ^(D7K^{I::/J> ^7^, 
BF3 , BCI3 , ^<Dy^U^l^i\:^ty^^:^^^f;^^ 
tt^X^^^ ::L<D\^m^A ICU.GaCls. In 
C 1 3 , T 1 C I3 ^hmf^^tii^X^^. m^B^ 
He , BF3 ;65igLTV^5o 

[00 7 9] mvmj§.^mxm(D\^mmm.t i.x^m^ 
^m^fh^<D\±, ^i^m\^\±mm^m7<mt\^xvt?n 
3 . Pt H4 m(D7\^mitm. ph4 i, pf3 , p 

Fs, PCI3, PCI5, PBr3, PBfb, pi 

AsFs . AsCl, , AsBfs , AsFb , SbH 
3, SbF3, SbFs, SbClj, SbCU, B 
iHe , BiCl3 , BiBrj ^hmf^:Ltt^X^ 
So #l^PH3 , PF3 ;65igb-CV^'5o 

[0 0 8 0] ^fc. mm:^y^i\:u^^it^m^Ut . H 

e, Ne, Ar, Xe, K t ^<D:ff>^Xm'M.^^\^Xm 

mmzMAx^xh^w 

[0 0 8 1 1 m^. w^&^mw^'^^—s i C : H«?0 

^ niS/<r7— , fcsv^fiRF>^^'r7— {iitt^6^i*v^>'^*?7— 
^^Ai-so;^)5»*bv^t<^-efc5o 

[0 0 8 2] {mmmm) ^^mjc^^v^t. *m«« i 
0 5fi. ssjs^i 0 3(oefet^sr^5>{^{g< -e^/^v^ 

ffSftS^^-r^o ^C^W^cl: LTfl. IS. T/u 

x^(Di^m^. x^^f6n^mvfm^<Dxm%^mht^ 

[0 0 8 3] ^7t. 3teS:tFKg<^^«:0®SfC)4'X% 

mmfl:®(7)ti&i65ffi«f^. if * b < 1 5 %J|^T. J:t) 

[0 0 8 4] mmMM(r>^<^—i^(Di^m^yt. 

[0 0 8 5] (Mffii:^. ^j^^m) ^^mii^m\^^^^ 
m^th^muxhv . unt\^x\±^ r/u 

^^^^ 3/<:/uf>^ ^^'^J'/K v^yi^n 

bV\ RW^COii5V^^JR^ffll^^:^^^- 

f^. ;SS«^Stw^i»#:Jl-eP^lRb^4x^^;i>-ofc>fe^Sl/ 
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[008 61 m^mm<Dmm-i¥m.x'h'oxh^ 

t^<DM^<^^A^Rma xX'0 . 2umii^h2. Onto. 

10 0 8 7] fcfc'b. &m*^wmmm^mi^3ii>m^\z. lo 

[0 0 8 8] *7t, «ffiffl;®(^fl^j5gtrii. ^♦j*. :^^< 

i-5 :^ t 9 3tSr»a,-f-5I!flO?i?4^S:?^^-f 5 r i: t 
T?^-5o 20 

[0 0 8 9] mm ^^mi^m\<'ib>*hi>mis.i o 7(D 
untvxit. ^m^4«■i|s|■^55VMiite^^4«■i|s^<^5v^■m 

>'K IB, ^'V^/K v^/u=i = ^'A, T/w? 

^U-V. jKy*— h. -fe-yua— XT-fex— 

[0 0 9 0] Sfc, e3J;itffefB«<75^^:^f^^^fflVN^,:^ 

o 7 SriRfiriej.^i: b'fev>^'g-t>fc5o 40 

[00 9 1] mm^mm) *«0J{rtJv^T, ss^^ai 

mi 0 8i43tMm;tisgeojSffi^t^Si-sfcfe{'fe<9, 

[0 0 9 2] LTf*. iiST, 

[0 0 9 3] *«W(O3tje«;t)^a<osajt#)i«j4WT05 

iitJ'Cfe.So 50 
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[009 4] ^mmt)mm^mi&i-i^m<Dmi&:fjm 

&m 10 7 Srifej^U. -e<o±{rXffieSi 1 0 6 i:m^ 

^v^T. 10 4. '^mm.m 103. ^sa; 
iHLmm^m^i^x. Mm^mm^mm 1 o s t^msL 

mi 02 SrrtSBJc?^^bfc*Sffi:g|g 10 1 Srif^j^t" 

[00 9 5] fcfcL, 1 o 7 (;i{-tx-c, ^^mi^m 1 

0 4^S^S^gi:L-Cfflv^5#^^r^i, MfSWI^i li^^ts 

[0 0 9 6] «i5croS«Ji(r?^^$tV7t3t®«;^ 
[0 0 9 7] 

[^li^Jl SAT, l51fe0IUr-C*«B^S:i¥j*-t-5;4S, 

[00 9 8] (njstfij 1 ) E 2 14, ^mm(D^&mtim 
m—m^^-rmmmxi>^o Ei2 03tfi«:^^ttf4, ^ 

(«Ta— S i Ge irH&fEi-So ) Sr^V^fc'b(DT'*) 
S, 

[ 0 O 9 9] ig2tC*SV^T, 201a, 201b. 20 

1 c amm^mmxh y) , 'i:<omm%^n^±ummm 2 o 

lai:^«®2 0 1b. 2 O 1 c l;i^Mt?34x-5o *fc2 
O 2 «^tS:a«, 2 0 3 I4SW«®, 2 O 4 a . 2 0 4 
b , 2 0 4 c j±i|t^#:S, 205 J4*«®te, 2 O 6 {4 
MmmM. 2 0 7 14^;^, 208a. 208b i4^<r 

2 0 8 c l±Sffi»SIST-fo-5„ *fc, 20 9 14!^?^ 
^m®, 2 1 Ottil&^T-feSo 2t:||lifefiS|lri3V>T, 5@ 

mmmm 2 o 9 m&mM2 o 9 i,i^^ii^m 2 o 4 

•? Srr6]Ji$-e:5#t:*5.fcUt*S«®2 0 9JcJ;S^(Z>t!i: 

[0100] eiTwiex', m 2 iz^-tm^<D^t&nt> 

[0101] 4-f, ^«2 O 7 ^: L-C, ^mH^Rma x 
t?0. 1 MmStT-e, /¥$0. 7mm-C-l 0 cin:ft<^S 

US 3 O 4(D;^7^>U;=^^«5rifei^L, ^ffi®^S2 0 6 
i: UT<25:^<ORF^/^>^')ft(rJ;oTAg^5pi§0. 4 
MinJ^figLfco C<??i:^S;KS:3 8 0'CtciDfl?ib<£;!»5?> 
y v^Srff 5 :ii:f-J; t), Rmax-eo. 6 ft 

[0 10 2] 0 3IC^LjtDC^^^;^ hn:/^^-; 

3'^J'l^@<S:fflV^-C, gf-fkM^ (ZnO) SrO. 4 /i mfl^ 

[0103] 03 (::tjv>r , 3 o i iiM?S^^xh <o , 
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ttrv^^o AoiR«3 0 atcrifc:— ^ — 3 0 6 tfKim^fa 

'^(DUmi^^m^M^tl^o 0 8{l^:KJ¥e;t3 0 9 

\ZXX1^^tl^o S«3 0 8(^*ff6]L.T^-y:x ha 1 

1 l\:mm^nmm\^'^^^-^y hS l 2^nh^yX-r 
[0104] m^^—^y h 3 1 0 li, g&'ft:^fe^(7:>^< ^7 

(0 10 51 ^^^—^y h 3 1 OICI^^— 
1 1 i:lf\'\.Xy^y<y^mM3 1 4 J: 19 DC«ffi;^5ppAD$ 

U<J^O. OlAWJb. Mt^if^b<iio. lAi^±{r 

hmmx^h^. R¥mti^±^<vx^m\.tz.%mmti 
[0106] 315 \^K¥mmm.mMxh ^ . 'Si^miz^^ 

^y^ofttrtcitTt^n. Dc;^^N-/^tcJ: J9??^^i-^JKo^ 

[0107] :^y<y^:^:^\^, -e;;^ >^a — =z^^ hn — ^ 
— 316t>b<J^317 ^:/M,Tryu=/V;5y^;^^LK®5^ 

Mi^xrf^j:o:it^'^mxh^. KTyu=fV;ifj^(D»£a: 
{1. *f ^ b < ^i 1 s c c TCiJb'^ 1 s I m, ^mM:^^<0 
SSSli. «f*b<{i:0. 1 s c cm7!?5gl O O s c cm 40 

[0 1 0 8 J ^fc. X^^^3 0 1 \-^^H\ihi\.fzM 
^H-3 1 S\:iX^U&ti^^'^=~df—X^^, M^^§g3 

3 1 9^^bTX£^<^ffi<!r $tb^o ^^<y^^mith-t^ 

m(D^<y^^'7^>'V(D\HU&ti\^. *?^b<f^ 1 0-* 
To r vUT. I5t-»^b<lil O-'To r r )^XT t,^ 
:^^<^y^^(D^Umti\^^ ImTo'r r EjI±1 To 

[0 1 o 9] ^fc. i^i.^tcj;£;bT. mmmmM3is\:i 50 



4#P¥6-2 0 4 5 4 1 
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[0 110] i^-hi^i^bfc^^^t^ore^ibM^jfcT:)?!^ 



^ssriiaif^iLb. isi:s«^;«ftipbyc^. x^^^rts: 

[0 1 1 ij Bg^kM^ (Zno) ±fao<t5(r«^ 

^ nfc D C >/;t^ N a y< y^gtc J: t) ?i^^rg bfco 
[0112] 13. 5 6 MHz <?:»RF i^j^iSS: 

m^lwWJD br j!^)|sf;«f i:m&TXy^ X-^4^ffi{c bT 
3>«¥-f-^4^^*P<DV^^:?^^-5^/^— — (GD 

[0 113] S«Sr3 0 0t:t;i*n#ftb/^;$5^. h 
1 T'^lRbfc. ^/S^^V (S i H4 ) ty:^:^^4l^ 

(PH3 ) Sr^^bT. nSa— SiS204 cSrZn 
O * $ 2 0 n m?l^^ bT^Co 

(0 1 14] S«S:2 5 Ot:i:iAP^b/^;^)5fe, H 

I S^>fllV^•r*^Rbfc^y v'^i^ (S iH4 ) i:>J^/u-7>' 

(GeH, ) ^5>^bT. *tta— S i GeS2 04b 
^^cO±{r 2 5 0 nmJi^^bfCo CO <h # b^^^^t 
T*;e/^;^S«±{;i*tia— S i Ge^l //mitSbTfF 
ffibfc<^r;S. 3t^W^<>'K=¥-\-5/:7' (Eg) 5 

0 e VT-fcofCo. 

[0 1 15] ^fc. Xtia— S iGe^204blinli 
^ P^<D3£<#3 O nm-r-oSra— S i G e;^^^ a— S i 

1 T*|f^bfc. ^yi>'^>' (SiH* ) i 3 :7:y>ft:7Kc3 

(BF3 ) Sr5>«?bT. pMcom^Sv^y =i>-^2 0 
4 a S: 5 n m?gj^ b^o 

[0116] 2fetc. ®mADSi^*ifeir J: 19 . 1 7 

0X.\zMm\.f:it'^h^ IT OS: 7 0 

fii2 0 3*?^^bfCo 
[0 117] ^fctr. ^y^^ik 

S:S2 O 5^^^b/Co 

(0 1181 ucjw. »®m«i<7)fflSB^. ikmmM<om(^ 

[0 119] EVA (^^U>'fcr::i/Ur^y^ — 

T-mbfc3te«:t!gB<75^ffi(cm^b. 1 5 ot:-ci 
mmm\.x^ m\L^^. mM^mm^o i c srjgj^Sb 

/Co 

[0120] ^Jw, mSld^b/c. DC-y'>?'^. ho^-x?. 

>'<5/^igglcJ:!9. RFi^^KSrSSWtr^jjpboo. 
EVA^T-?i^^$ttyc£«Sr5 Ot:tc:{ft«Fb/<C;&s?>. Z 
nO?:l. 5/xmff^^bfCo 

[0 12 1] 0Ct-. Z nOSr7KT'3%t;:^?f^bfciy^'^ 
^T'l 8 0#:ii>y^>^^bT. Rm a x T 1 mSS<^:) 
E]ifb«5tSr«ffi«c:?|^^b. 7t»a^ 2 0 2 SrJ^^bfCo 
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[0 12 2] m^, ±ummu2 o i at ux^mas 

2 0 2<D^m^W.^4 O ft mCr>PVF7-f /UASrEVA 

2 0 1b ^m^vxmmL.fz. ztuzx-^xmm^mm 
[0123] mm 2 0 7 (ommizmmim 2 lot 

mt LTif:^ AO u mOP VF:7^-/UASr^n^ix<7?F.g 

lO 1 2 4] fiiiroigfl 0 cm:^|<D^^^:)^^)5^JiS 10 

a— S i G e^ieffl:;^)^«$r2 0<@f^SSLfc„ 
[ 0 1 2 5 J ^(DV^. mmm'^ l c ^fc t) l K n 

^J'— J-J;-^T. AMI. 5. lOOmw/cm' <^g||H 

*IS^$rfi3ltb-C. g^SirmJBE (Voc) . mmmM (J 

sc) . y^juyr-^^— (FF) , 

(77) ^<^3feiett;(3^«#tt4riil^L. ^is^ffiSr^k* 

[0 12 61 (i.b, )feS«:;^^«!^ttJ4miE-r5it$^0iJ 20 
[o 1 2 7J Jfejem;^l£gw5)-?t^!ES:iB!l5tLE 

[01281 (JttSCT 1 ) 1 {::*3V^T, ^StaS 

202 Sr?^^-t-5 w i: T'i < , ■tnw^l'li^JSM 1 ^ < 
ISl^W#)i|l-e, 1 O cm:^|^0V^^p^^5¥Jil!a— S i G 

e %mm,t)mm.^ 2 0 ^b#m ufc. 

[0 12 91 *iSMi i:l^«ltr. ?tem:^J^g#ttS:a!l 30 

[0 13 01 *fc, %mmi tmmz%m.mti-mm.<o^ 

(J s c) z)sr«n±br, )t«^»^^ („) >5Sf6iJiL 

[01311 40 

[«1] 
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Voc 


0. 


9 9 9 


1 


J s c 


1 . 


0 7 2 


1 


FF 


1. 


002 


1 


71 


1. 


0 7 3 


1 



[0 13 2]ia6{i. 2ia(^P I N@!^S:«JlLfc. :^ 
[0 1 3 31 igetrjoV^T. 601a. 601b. 60 

1 c i^^ffiissjiT^fc y> . -t6oi««gsa{c:-bsi5aw«-6 o 

la<t»^^601b, 6 O 1 c t^I^^lfbti^o 

6 0 2 {i^maS. 6 0 3 6 O 4 a , 6 0 

4b. 604c, 604d, 604e. 604f 

v^m. 6 0 5 \^mMMM. 6 0 6 \'xmmmM. 6 o 7\± 

608a, 608b ti^«^T-*>>5o ^/c. 6 0 
9iiSP^*®S. 6 10|ijte«^«. 6 1 1 fi^ffiiS^a^ 

[0 13 4] me\z^\^f:^X.o\^^ *^JSMc05fe®@;^ 
iSKTii. 3t»aii6 o 2<D±T^:^[yla;&5|3:^te>nTv^ 

So 

[0 13 5] ^■rS;E6 O 7 <!r LT. ^ffi;il5Rma x 
O. 1 /iraJKAT-C. iSSO. 1 5mmT% ♦13 2 cm. 

D — yuffi J: o T JeAT<o*nfll Srff o 
[0 13 6] ^i*. 13. 5 6MHz<?5iS^j!SSrfflV^fc 

116 0 6 LTAg^^p^O. 4/im?K^b/Co 
#S«^3 8 0rtcAD^b/cC;6^b^y^°>>^^ y 
^t\^^^^ Rmax-eo. 6 /z m05tS:tfcai"'5 DDifb 

(0 13 71 m^. my!^(OK¥:;^y<^y^m\^x.^ . mm 

2»S^6 0 9iUT. ®?>ft:i^&" (ZnO) ^O. 4 /i m 
[0 13 81 ^\^. ^^-^^:^^^-'Jm (GDte) 

[0 13 91 *-r. S«S:3 0 0t:J;iAD^L?i75^e>. M 
IcOnMa— S iS604 f Sr 2 0 n mj^^bfcio 

[0 14 01 S*g^2 8 0X:\:i1]m\.tSif>^h. ^ 

1 COXti a —S i G e ^ 6 O 4 e ^t(D±},Z 2 5 O n m 

a— S i G e ^ 1 M mii«bTWffib/h^r^. ^^6^? 
-'^V K=3f^-t (Eg) 755 1. 46eVX'fco/Co 
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[0 14 11 Sfc. Kt4a— S i G erne 0 4 eiinm 
t pS<Oi5iB3 0 nm-foi: a — S i Ge/S^ba— S i 

10 14 21 ifcir, S«^2 6 o°C\zMm\^tii,\^^ ^ 
l<Dp m<Dm.^Sk'^ V 3 6 O 4 d S: 5 n V 

[0 14 31 &m^2 4 O'ClcADSftLT'i^Sb, H 

2(DnMa— S iS604cSr20n mM^ Lfc, 

[0 1 4 41 2>ctC, ««Sr2 4 0'CtcADfl!iLJS*S^. ^ 10 
20Xtta— S iS6 0 4bSr^W±»r2 2 0nm?^^ 

Lit, 

[0 14 51 S«Sr2 O O-CtcjiD^L/^/iSt,. ^ 

2<^pSi<Ofj5:^S->y =^^^1604 a S:4nm?^^L 

[0 14 61 laa i 15)^0 DC -^i/^. ha^^^-; 

^^■fmmizj:<:>. mm^i 7 o'CizMmv^i^^h. it 

O$r7 0nm^^L. SWttfii 6 O 3 Ufc, 

[0 14 71 »nz. ^v'^i^if\ziiy)%mm^mm.^i 

[oi4 8j2fe{c, m.^}f~-j^mmm\^ii*). mA<oi: 
^t£y<^—i^-^^ A 1 ^m^\^xMmwmQ o 5 sr^^s: 

[0 14 9] 

[0 15 01 «ffi{CRma y.X' 5 n mM^<r>mih 

Sr^ltfc;^7">'U;:?.^LKtc:, EVA (^5" i^i^tr^/ur 

i^i|]bT;^7^:/l';^^tg;4^bff|L, «S(c:Rma X 30 
T-2. O /im^ODflaSrW-f-SEVAO^wyWASrJg 

[015 1J jsfctc, ^BI^<DMOCVDSgt;::j;i9, -J 

zr.^/i^mm (DEZ) i:Hj O^^^-ftLTa^AL. 

nOSr¥*90. 2Aimfl^^Lfc, ^<DWr^^ ^^$4x7t 
Z nOW^ffifwIiRma x-eo. 5 m@ft<?>Bfliii;iS-e 

[0 15 21 jJcfC, ^Wf$^6 1 IX'h^m^O. 3 0m 
m<OiE|&y 5^drfl?iKW±lc:EVAS:8 O'CTJshs' hp</l' 40 

h$*TM^L, t<o±\zmmm6 1 ox'i)?>m^^5o 
sr^^L, t(o±.izMmmm6 o 5±xm^i.tz^mm 

timmi:^^ 9 #(tT, ^(^±»rSJrai<^^ffilr Z n O 
fiicLycE VA-7-</PA&|fit9#ltT, $ "bf-^rOilc: E 
VASr^^mU, — S±(c:±:g|5SB^tt6 0 1 a t LTJ?^ 
4 O/xnrKTJPVF^wyUA^Ifitj^JtT, El 6 JC;^^ Lfc 

[01531 ftf^tr. ^ff 1 5 O'er- 1 ^Fn^APHftb 
-C. ««®T-fcSEVASre!^t$*, 111 6 t^^^ Lfc^jg 50 
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20 

[01541 W±03XST-1 O c m:ftOV^fc>^l>S S i / 

s i Ge 2:^^'yi^m^&m:fjmmi^i oomf\Fmv 

[01551 mmmAi l c m* fcfc •? 1 k Q« 

— jCj;oT. AMI. 5, lOOmW/cm' WJSffil*: 
l»Jt SrfiP.lt LT. MiJcttffi (Voc) . MlH^mm. (J s 

c) . y^,v7r^^- (FF) . ytm^i^^m (u) 

[0 15 61 «2«^j8®;0^S1ttto;^*iSr*i:*fc 

[0 15 7] (au. ^ewj'j^Biiftttt^iii-t-sjtiigiij 
2<Dffi-e*at&<kLTfc.5o 

[0 15 81 (ii:mm2) mmm2izi3\,^x. ^msM 

6 0 2 srisntric. ^ti&.n-nmmm2 mm<o^ 

HT-, 1 O c m:^|CDV>*3«^5 S i /S i G e (02g::^^ 

[0 15 91 ^Jfe€»j2 i:iRi«nr, ytmrntimmw^^m 
[0 1 6 01 *2 7):'f>iqp,;4^/ij; ptc. mm^mM'^iz 

^EirjroT, #{c:s i G e^/i-cDMI^mm. ( J s c) 
;45|6]±L. -etLjiioT^ii^cT^^^gmsK (J s c) i7 
W/W^r^'iS'— (FF) ;4Sf6]±L, (,) 

[01611 
[«2l 





ws&n2 


ttim2 




WD 




Voc 


1.001 


1 


J s c 


1.05 5 


1 


FF 


1.035 


1 


77 


1. 093 


1 



I 0 1 6 2 1 la 7 Ji. I I —V I 0l7C^<7>^Wfls:^S:ffl 
[0 1 6 3] ig7{C*3V^T. 701a, 701b, 70 

1 c \tmm^mmx-h ^ . "t^mm^^w^^Mmmpt i o 

lai:^«S701b, 7 0 1 ctCl^J-Jt^btlSo *fc7 
0 2l*3tifi:aJi. 7 O 3 7 0 4 a(in^C 
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ds^mi^m. 7 o Abi^pmc dT e^mi^m. to 

6 a , 7 0 6 bfiSffiffi;^. 7 O 7 J*S«T'fo «9 Sffif* 

[0 16 41 *-r. 0 1 t LT, ^ffi;^5Rma x 

1 /imJWTT% 0. 1 8mra-C% ti3 2 c 

(PET) :7^/i.A^^;K<t LT«feif"L. mMm2 

10 16 5] El3i3^LfcDC-ri/^. huly:^y< 

S/^5^3gBtwJ:oTSffimi^7 0 6 b LTA I 4:0. 3 

gJilioTSaafl;® 7 0 6 a ^ LTAu^2 0 nmff^^ 

[0 16 6] ^ur. t^TcoxS"eEl7{c^-r3fejE«:t? 

[0 16 7] *-rS«$:l 6 OX:{z)]mi.fj:r-ib. 
M^^IZX^, pMOC d T eJi 7 0 4 b S: 1 . 5 /z m 

[0 16 8] mm^l 5 0X:\z1}mi.fj:^-h. M 

^EM^m^X^ . nS<7>C d SJ17 0 4 a SrO. 1 rn 

[0 16 9] ms trnmcDDC-^i^^^ hn>-;^/N- 

ly^mm^zXV. 7 OX:\:immi.^j:^>h. IT 

OSr2 0 0nm^«b. 7 0 3 Sr?g^ L/Co 

[0170] -^(Dm. ^iS'tc^'-e. 1 2 or. 1 

[0171] ^2/^:/^t:iJ:<93fe®«;^;^H*l 

[0 17 2] ^fcic. mmmm<Dmn 
[0173] »i\z^ mmm 7 o i c <»: lt. ^ y r^/u 

:7'^^-/i- (PVB) ^M^Lfco PVB±{c:s 
2 M mjfl^jBS; Lfco 

[0 17 41-^co^, CF* <JrOi <?:)iS-&;y>^o:?^^X 

t fO^ffitwRma xT'O. 6 fim<Dm&^mf&i.^ ^Wc 
U.m7 O 2>^^^LfCo 

[0175] m:i. T i Ot 7 O 1 b i: UT 

o/y zi->^t^g^^:^b^ ±a5®PJW7 0 1 a ^ LTJ? 
$30 Mm<7)P VF y'^yUA^^S^bfCo 

[01761 lU±COXST*ia 7 (O 1 0 c m:ft CO V^ 
Cd S/CdTe)tSm;^ige4-2 0 OjifPSiLfCo 

I O 1 7 7 ] LT. mmm- l cm' fcfc ^ 1 k Q 

tCj:oT. AMI. 5. lOOmW/cm* <D^U 

:i^m^^mmi.x. mikmiE (voc) . m^^m^ (j 

s c) . y^ji^yr^^— (FF) . 3fe«^^?5!i^ 
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[0 17 8] fHL. 5t®«:^?^e4#^4li^ali-SJtR0iJ 

[0179] (h:mm 3 ) mmm s io v ^x^t^aji 7 

(D^mX\ 1 O cra:ftc7)V^t?^^^C d S/C dT e5fe® 

«;^^fiS:2 0 ofif^Muyco 

10 [0 18 0] ^jfeMs iri^^ir. yt&mt!mm^m:m\ 

[0181] ^375-tPJ?5;6>7tJ: 5{:i. ^ffif^^M^t- 
Ke(cJ:oT> (J s c) ;d5[^±L. TfeH^^Si 

[0 18 2] 
[S3] 



20 













mv 


Voc 


I. 000 


1 


JSC 


1. 077 


1 


FF 


1. 002 


1 


n 


1. 079 


1 



[0 18 3] iii8{i. ^mi^mt i^x^m^Bi^v =^^4r 

[0 18 4] ia8t;i4Bl.^T. 801a, 801b, 80 

ic, sold, 8oie, 8oif nm^i^mmxh 

^ . "tcDmmm^z^ummus 0 1 a , soic, so 

1 e ^ 801b. 801d, 801f \C^\-f hfl. 

40 *fc. 802a, 802b n^mSim. 8 0 3 {^S 

^pj±mh^\^^\tR^m±mi:mi^timmmm. s o 4 

a , 8 O 4 b V ^ V^*^S*gT-fo !9 . 8 0 

'So 8 0 6{lSSm<l. 8 0 8li«ffi^*^. 8 

1 1 \^Mmi^mmi:mi3it:iXn». 8 1 2{t^«flcS« 

[0 18 5] ^-r. =3e^^7-^>^i5^^:fe{-j:oTfl^^L/c 
1 5 O ;i m<OpSi<O^^Si>'y =i^^S«SrfflEL. 

m^$tmi:mm:ivtz'ik. ^ :^:y&.?<m\z^<:>x^<Dm 

50 S8 04 aSrn* ^i^lfelftL. p nft^SrJ^^bfCo 
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S*g<Z)^tBI-^l2l*<7?Ji:$ 5 nmWS i O, <Oy<y'^^ 

[0 18 71 i^ciw, ^^^->!; =1 >^mm<Dmmizm$ 2 

[0 18 8] -'<s/'>'<-'>3>'Ji5r?^/SigLfc#^ 

1S8 0 5*5<tu:Sffi«M8 0 6SrJ^figLfc„ 
10 18 9 1 smihSSr*iaSSiq®Bi8 O 3 

J:oT. »«iaS2 0 0'Ct?T at Ob StO. 2 nmM 

to 1 9 01 — 3 O AtrnW^Ky W S K^W-'l'A 
(C. 12)3 tlsHt<ODC-^^^4!' hn>';^y?5,iJr^g{-j;^ 

T. S«?a«2 0 O'C'CT at Os ?Sr3. O tim<r>W-^ 

[0 19 11 Tat Os S:5iKT'5%tC^3RL.fc 

f^iSST'l 2 O^^s/^^iTLT, RmaxT-l. 5wm 

[01921 JJctd. $ 1 mm(DA I ;Rro^}^#:8 1 1 

<^±(c:^ffi»clH]iaS:*i-ST at Os ^m-^Vfz.yi^ V 
5 K7^yu-A$:2#:. *-hg|5{r±f|5SBJW8 O 1 a "C-fc 
5PVF7-<yUAS:^tv^tt(OFB^;r55«Si: LT. EV 

i T>'*SfUg 8 0 6 w4S8gBI::7F0:^Wfe •? tii l^WmirM 

[0 19 31 ^LT, ^flsSrl 5 O "C-e 1 WADl^ L 

[0194] U>(.±<OXg-e|2I 8 <D 1 O c m-^<D^f^^'> 



< 13 ) i|#ll9^6-2 0 4 5 4 1 

24 

[0195] ^ LT. 3fe?iJlgfeiii5 1cm' fefc •? 1 k Q 
^J'— t-ioT, AMI. 5. lOOraw/cm' (D^B. 

*^3feSr^-Wbr. BS;»c«flE (Voc) . mmmM (J 

sc) , (FF) . ^m^^^^ 

10 [o 1 9 6Mau, ^&mt}mm<\^i^ii'^~^-r^itmm 

[0 19 7] (itmm4) mmm4\z:^\^^x. ^mnm 
8 0 2 b sr^jts ^tf£<. ytm¥im^-mt£ifiz v 

-E:ttei^l*^li£M4 i:^< mm<0^mx\ 10cm 

[0 19 81 mmm4 tmmic^ ttmmtimmim.i:m 

[0 19 9] (lfc|S£0«5) 3llfe0ij4Jc:*5(,>-C, *»SLS 
802a. 802b Sr^lfTJw, ^:tLj^^1-{i|gJfe«aj 4 i: 
20 ^< ISI^OT^NiT-. 10c m:^|<^#i^Si^y =i^3t®m 
;^>iggS:5 Offlf^SSLfCo 

[0200] Sl»g«iij4 i:l^«Ur, 3tiBm;^^B'RFtt*a9 
[0 2 0 1] ^4 75^^?gt;5^;iJ:9lr, *gD«:SIS + {- 

SBirio-c. Mi»s«»ft (J s c) *si«n±L. ^m^m 

ti'io-r. $bt:::M^«ol (J s c) iif^^V. ^« 

30 [0202] 
[«4] 







!mm4 






2m 


im 


mv 


Voc 


0. 999 


1, 000 


1 


J s c 


1.083 


1.052 


1 


FF 


1.001 


1.001 


1 


77 


1. 083 


1.053 


1 



[0 2 0 31 :^mmm\'±. ms<Dm^(Dyti&mt)mm\^ 



50 



[02041 2 0 O /zm(^n^<^G a A s ^7 

^/N-^ffi;gU> MOCVDm\ZXoX. mn (S) =Sr 



25 

K— fc°>':5^b^cnMG a A s^<Sr5. Ofimm^Vtz^ 
acir, MOCVDfeJC:<J;c.T. Z n K— fi^^bfc p 
SGaAsSSrS. O /i m, Z n Sr K— fi'^/UT^ipM 
AIGaAs^SrO. 1 5 m. Z n Sr h*— f^'^^ L^t 
pMGaAsg^rO. 5 Mm^LWlltiJ^^jgL. p 

[ 0 2 0 5 1 p nS-&=SrJ^^LfcG a a s 

— ro*ffi(::^El^<D^$ 7 5 nm<^S i, N« <r>SM^ 

[0206] 2>CtC, G a A s COSSBJ-ff $ 2 0 

O n m05 S i , N* <r>y< y a bfc„ 

[0 2 0 7] i!>c(r. /^s/->-<— ->3 vaSrJ^^LfcG a 
As ^J'^^^— (0*ffi*Jj;UfSffij;iT i tAg<D*m«® 
8 0 sisJiVM^mMs o eSrj^^uyto 

10 2 0 8] — SSoJ-Rma x "C 5 w mSlgWiUia 

S{:iRmax-C2. 0 ;j meig<^|Hli5Sr^-t-5 P ET7 

[0 2 0 9] -tbr, SUilirop ET^-r/PAir, SJt&tt 

^':i-^7'U-7^^>-i/tCj;t9, 2 O-CT-Mg 

F, * 2 /I m?i^^ Lfc, ^-OT^. NF, ^:0, 05)!g-^:;{f 

t), MgF, (^^ElrRma xtrO. 6 n mCOm&'kM 
^Vtio wtliwioT. ^Si^-ffiJrliD£,S:W-t-'5MgF 

10 2 10] l^iZ^ 1 min<OA 1 ^(OXI^i^S 1 1 

oj;t;::«a5lr|iaOS:W-t--5Mg F, ^j^sicUTtP ET:7 
-<yUAiS:2*S:, M±^\Z±U&m^ 8 O 1 afijSPV 

F7^'/UASr^n^'tv<^ra»r3lES^<!: L-T. EVA^m 

8 0 6 <osssB»-^®^<?3Si V m i.mMt:m^ L 

[0 2 1 1 ] ^rUr, ^#:Sr 1 5 OX:X'im?^mmv 
T, EVA?:«I-fk$-B:. El 8 LfcJlc^l^W^efl;;^ 



(14) #M¥6-2 04 54 1 

26 

[0 2 12] W±COXgT\ K^ia-O'^OGa As^t 

iem;'3Siesr 2 om^m^ ufc, 

[0213] LT. mmm'^ 1 cm' *>7t (? 1 k Q 
fcl-h<^?fe®tt;^^gSr. 2 5"C-C\ y-7-->5^u- 
tJ'— l;J;oT, AMI. 5, lOOraW/cm* (OmU 
*B3tSrW-*tL,T. M*Sr«JE (Voc) , MJ5«»ft (J 
sc) , y^/u-:7r^^— (ff) . 3tm^i^^^ 

10 fc. ^siE^ja* (n) ^(r)^&m.t)mm<m^%:m^ 

[0 2 141 3fee«;^;3S«!RH40i|g«S:m5^(c:*t«) 
[0 2 15] lau. *je«;^^g4tttiimi^-r5tt^C3J 
[0 2 16] (tt:«50ij6) ll^g«ilJ5^cio^^T. ^msim 

8 0 2 b SriattSr i:/£< . 3fem«Sr-^fclt(:i L 

>^roG a A s 3tem:^^@Sr 2 O^Bf^iS L^Sio 
20 [0217] 5 l^^lc, 3te®;^lSiB'^SrJBII 

[0 2 181 (tfc«0iJ7) HiSMstrioV^T. ^ftSUg 
8 0 2 a. 802 b ^-^JtT I::. "tixSl^itmMms t 

[0 2 191 iiife0«5 ti^isic, ^f&mtims<t^m:m 
[0 2 2 0] ^5;)^^?g?>/^-^,c<t 5<^. mmumm'piz 
30 ^aciioT, mi^mm (j s c) ^jsisjib, jtm^i^ 

(7,) ;6S(6]±L7t„ *i5:a®Sr2®lr-f-5r 
irt^ioT. $e>»c:M*S«i>K (J s c) ;»sip]±L. ^« 

[022 11 
[«5l 







tttsme 














2m 


im 





( 15 ) 



27 



^MW-e- 2 0 4 5 4 1 
28 



V O C 


1 . 


r\ r\ r\ 

0 0 0 


1. 


0 0 0 


1 


J S C 


1 

X « 


n f{ A 

V/ O *x 


1 • 


n o o 
U o y 


1 


FF 


1. 


00 1 


1. 


00 1 


1 


V 


1. 


0 6 5 


1. 


040 


1 



[022 2] 10 

immcD^m] tiilftBJLitiptr. if *:ri 1 

10 2 2 31 rrx-. i«*3®5W«BJtC±*Ltf, flfffEBfl 

Id 2 2 41 sfc. m^^6(r>^mizn\-£^ mm^m^ 

it), A«t*<ofi:a*5ti;^-r5<?5-C% #««:efcJ;S)fe 
10 2 2 5] iS*«7w«?gtrj:tt«. ^tem 

Ait-r 5 7fei4s Attfflij i: Rmm<Dmm-rm.n. ^ 30 
[0 2 2 6] «gCT, ^^mKiiirh\-i. ^mi^m^x-n 

[0 2 2 7] $P>{r. «9Jx:tf¥^«:®i: LT. ^^^1^^ 40 

m 1 ] ^^mi^xz;/t&mtimm<oiBtit&bm^mx-i> 

5, • ' 

[EI 31 *^B^O*^il;^^g<7)5fetS:SLSSrfl^fiKi-5fc 
«6oMit^So-0iJcD»fffililT-ifo5, 50 



[04] :^mmcoyt&m:fjmm.<r>—m<Dmmmxhio 
mmmx-^^o 

101, 201, 601, 701. 801 mm^m 
m 

102, 202, 602, 702, 802 3t«taJl 

103, 203. 603. 703, 803 iSmmM 

104, 204, 604, 704, 804 ^^^S 

105, 205, 605, 805 

106, 206, 606, 706, 806 M^WM 

107, 207, 607. 707 

108, 208, 608, 808 *ffitSS« 

2 0 9, 6 0 9 mmmmm 

2 10, 6 10 mi^m 

6 1 1 

3 0 1 ff^S^ 
3 0 2 3£«FS1J 

3 0 3 AnfSi« 

3 0 4 j^SM 

3 0 5 ?aft=J>'Sn — 7 — 

3 0 6 fc— ^— 

3 0 7 efiS 

3 0 8 S;tg 
3 09 

3 10 ^— y-y h 

3 1 1 ^-y-y h-fe 

3 12 if:^^ y V 

3 13 ?^*P7|C^A^<W7' 

314 :^y<y^mm 

3 1 5 m>mmmM 

3 16, 317 •^;^-7n — nv- h a — 7 — 

3 1 8 K^lf 

3 19 ^ ^/^/uy 



29 

3 2 0 y'^X'^^m 

[1^1] 



( 16 ) 



i|tP5p6-2 0 4 5 4 1 
30 



4 0 2 ^ «5 ffi 



m2] 



^101 




■ M.nvrf 



2Q1C 





(17) i!#B§5p6 -2 0 4 5 4 1 






#M¥6-2 0 4 5 4 1 



7nv h-<— i?<Di|^# 

MP-U-k m ETJtL^F- 3 T e30# 2 -^^-Ir / 

fl[:^*P;»cfflET^^ 3 T eso* 2 ^df"ir / 

(72) mm^ mm iea 

:i:«tP;^fflis:T3tL^=- s t @3o# 2 -f-:^-^/ 



